Conditioning-like brief neonatal hypoxia improves cognitive function and brain tissue properties with marked gender dimorphism in adult rats.
Although recent studies have documented compensatory generation of neurons in adult brains in response to various insults, a noninjurious short episode of hypoxia in rat neonates has been shown to trigger neurogenesis within the ensuing weeks, without apparent brain lesions. Very little is known of the long-term consequences. We therefore investigated the effects of such a conditioning-like hypoxia (100% N(2), 5 min) on the brain and the cognitive outcomes of rats at 40 to 100 days of age. Control and posthypoxic rats developed similar learning capacities over postnatal days 14 to 18, but hypoxia was associated with enhanced scores in a test used to evaluate memory retrieval between 40 and 100 days. A striking sexual dimorphism was observed, with an earlier functional gain observed in female (40 days) compared with male (100 days) rats; gains were associated with matching structural changes in areas involved in cognition, including the hippocampus and frontal cortex. Therefore, it is proposed that brief neonatal hypoxia may exert long-term beneficial effects through neurogenesis stimulation.